Amphiphilic and hydrophilic forms of choline-O-acetyltransferase in cholinergic nerve endings of the Torpedo.
In the purely cholinergic nerve endings isolated (i.e. synaptosomes) from the electric organ of the fish Torpedo, the enzyme choline acetyltransferase was found to exist not solely in its well-known soluble form but also in a form which is non-ionically bound to the plasma membrane; this activity could not be solubilized in solutions of high ionic strength (0.5 M NaCl). The non-ionic detergent Triton X-114 was used to solubilize synaptosomes isolated from either the electric organ of Torpedo or rat brain. This detergent allows to separate hydrophilic from amphiphilic proteins of cells or subcellular fractions. Twelve per cent of the synaptosomal choline acetyltransferase partitioned as amphiphilic and 80-97% as hydrophilic activity. The percentage of amphiphilic activity present in synaptosomes was significantly higher than that of the form of activity (4.4%) extracted from samples containing only the soluble form of choline acetyltransferase but was significantly lower than the percentage of amphiphilic enzyme present in preparations of synaptosomal plasma membrane (20-22%) which were enriched in the non-ionically membrane-bound form of choline acetyltransferase. These results indicate that the soluble and the non-ionically membrane-bound enzymes differ in their capacity to interact with non-ionic detergents. The preparations of synaptosomal plasma membranes contained significantly higher proportions of detergent-insoluble choline acetyltransferase activity than did the whole synaptosomes; the difference was more striking for the Torpedo than for the rat enzyme. This detergent-insoluble activity was not due to aggregates of the enzyme. Some properties of the hydrophilic and amphiphilic choline acetyltransferase of Torpedo were analyzed. The two forms of the enzyme did not exhibit different affinities for their substrates; they were found to differ with respect to their sensitivity to inhibition by increasing concentrations of the two products of the reaction, acetylcholine and coenzyme A and heat inactivation at 45 degrees C. Most probably the hydrophilic and amphiphilic activities correspond to what was referred to as soluble and non-ionically membrane-bound choline acetyltransferase, respectively. The amphiphilic form may be an integral enzyme of the plasma membrane of cholinergic nerve endings or may be tightly bound to a specific protein in this membrane which may act as a "receptor" for choline acetyltransferase.